Increased static pressure promotes migration of vascular smooth muscle cells: involvement of the Rho-kinase pathway.
Vascular smooth muscle cell (VSMC) migration plays a pivotal role in the pathogenesis of arteriosclerosis, under influences of various mechanical factors. Thus, we examined whether static pressure promotes VSMC migration and if so, whether Rho-kinase is involved. Rat VSMCs were cultured on chambers coated on fibronectin, vitronectin, laminin, or type IV collagen, under pressure-free conditions and at 90 and 180 mm Hg. In monolayer-wounding assay, VSMC migration was significantly increased after 72 hours at 180 mm Hg on both fibronectin (11.3 +/- 3.4-fold vs. pressure-free conditions) and vitronectin (10.6 +/- 0.7-fold; both P < 0.05). In Boyden chamber assay, the VSMC migration was again significantly increased at 180 mm Hg on both fibronectin (4.0 +/- 0.5-fold) and vitronectin (5.0 +/- 0.8-fold; both P < 0.05). Neutralizing antibodies against beta1-, beta3- and beta5-integrins, all of which play an important role in cell migration, significantly inhibited the pressure-promoted VSMC migration. Static pressure also significantly increased Rho-kinase activity in VSMC, as evaluated by the extent of phosphorylation of its downstream substrate, ezrin-radixin-moesin. Fasudil, a selective Rho-kinase inhibitor, significantly suppressed the pressure-promoted VSMC migration with reduced Rho-kinase activity. These results indicate that increased static pressure promotes VSMC migration through the integrin/Rho-kinase signaling, suggesting the therapeutic importance of this mechanism for the treatment of hypertensive vascular diseases.